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S ggg EIE2J- EWIM7I- ^g5l£M □§ CiDlEH aG|M *£|EM §301= Q0R iWHIA) ohU 

21 AWIMOJAt E|E2f EJQIM7f JfsoHl, EJEAI =E|H» 3goWI t.^2J OtEBIi SSf 

Ofl tflii 20IM 3« OIDIBJM £ 9X= ?JE 0I0IE1 EflOje gHSki OfliSSJ EIE/EWIMM 

siti- *iEEm s uimejsj =im a a umm ssr aoia-. oie ««e sssj se owta en 

0IM £J3£ir± «±g°l EIE/EWIM1 $!£!• SJEEtS 9 HIMEJ-S! SI Mir EWIM S^AI 0)E2j| 

^ mas ^H2i o)Ea^ dsg fls-shc ewim oiEa^ ss-4=e2h eie s^ai gyi oiEa± m 
bm ^asj oiEa^ dse eie oiEa± ^s^BjU-. ewim oiEai «s ^boiai 

gag Aj2g EWIM 0|Ea± i!271- ejOHHSEffe fieiaSSS g^ofe EWIM li OiE 

a± gg^g-ih 4^1 3e oiEa± g^a dse eie si chem^t smoim 

a= Ai7i& dejsjss §s?8e eie i± oiEai ss^saK #;>i ewim i± oiem^ 

s £K?i eie s± oiEai ss^32i m^i a±m z\im &m\a\ siEEiei s Bimei«! tis 

QS 2I?©Rr EIE EWIM OlEMi §EIMe|AI 4*9# SSSWI 

ass. 
st 

SAIAf 

SB Si ££3 

Elgg EHJIgJESAI, Dfl2! g^M WE ?IEEraO| SIEIHEIS AIS2} gUS AISS El 

ESI- EH3IM0I C&EI- iAJf Q0I3E 

EES S20I 2|«J 5NE CflOIEI fflOlM ^32^ Ofl^gSI EJE/EWIMg ^JEEIS! g b|ME|- 
S! 3S2| g^?«E 

E 4c g §S2| DM ^AJOISAI, B gS2J =Eflffla ElEOfl A>gg %E i^M «J2J SISE 

E 5£ e BS2i aoe ^aioisai. e ©S2| =aiaa eiemai gAioo m°i ??Aiiw 4 a= 
le fiejm ♦»» sse 

10 : CHE3i UIIHV12 : EWIM OlEEOi aXl^&¥ 
14 : EIE (HEai aXliE1^16 : i± CHEa^ 
18 : EIE EWIM CHEa^ ^Eie^AJ^ 
20. 22, 30-36 : HE El £jiji 

&32I 
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S §S= HE CflOia aO]M(Quad Data fete; QDR) 6) 3 eiri (synchronous) Ofl>ig(SRAM)°J EIE/EKII 
SI *i*> ?JEa£J S blSaSJ a 3 tiSOil £m 2«S. gSI QE(read)Stt aOIS(irJte) 

71- STStl =g*1£S QM UOIB aOIS(Double Data Rate; DOR) S30IS QDR ±A}01A| SHJ- 

2| AK3ie(cycle)0ilAJ aE2r aOIS7|- 7rfe6HL E£J SEAI £2] Hxj (prefetched) «£|S SjgSKM 

ejei q\em± mm m±s aoion aoiae a# 4= a= he aoia aois ^as^ a^g 

21 aE/aO|Sg *\tl ?)EEi£l S blSaS :?= «g>-g QJ 3 gSOl 3fc* 20ID. 

Xt3BH]2| §7I±! W±B(SRMO£ Q10IE1 S^2f QIOIH gB|§ SHJ2| S2S AKgSKH ^SaOJSlO. 

oiEifer aoiasj a^rn- g^e ^g^s mom ^ S7i a son aoia°i a^ii- g^ ?i&4 

71- AIS »«■ EJTil gXIW 4 KSlCr. 0\iit!t SIloPI ZBT(Zero Bus Trunaround) 

SRAM ^01 °m 01 A] 2 2J2U, 01 g^Ofl SiOiAlE aOIE1°l 9^21 ge?g gAIOfl 4*8^ 4^ SSlCh 

QDR SRAMg- 012* 1T= @ OiaSE Q-S (Turn a rand tine) ^4§£S eJt!" SSIgl 5S3ES THdSW 

wj/d. aoia ejqsi aoia gqsi si srssi gasrao-. m. aoia2i sqi* aoia gqoi a- 

dSI ^5?££ 4= 2iE^ OlOiaSI a/g^Sg SEIsHM ^g5«Q. 0171 Ad. QDR OlEfe 2) 

01= tBOia S^2miOia ge?OI 2WQft aoia aO!S(Double Date Rate; DDR)ES 4= 2JD 

=■ aom. 

□eCfl, SfflHI QDR SRAMg 7I&2| «»/#QlS EIE(read)2F aOIS<«rlte)g W Qg AH3IM(cycle)0|AJ 
SI-LH4I HIOrEtS aE(read)o|-7|U aOIS(write)ora a^2> gejOf. ODRS S30IS ?Er4M Olg 4*7r 
a= SHSO! 212JD. 

DTEI-At, = #71 SHgg SilSf7l *)SKfl OI^DIS =S£S, H «TS2| ^sjs eiE(read)2f a 

0IS(wrfte)7r &2S1 ^5j£g QM QOia aOIM(Double Data Rate; DDR) g^jOIS QDR i 

XKWAd 8Ki2J A|0|§(cycle)(HI>d EIESI^ 7mtlS.m « ^E DJOIEf aOIS SBSti Of iS 

2J EJE/HJ-01MM j?)^ ?IEa2! 9! UIMaS! S! n'SSl BlgSfSai SQ. 

£E^. H gg2| CiE SEA! (prefetched) «^is stgSKJl t-^S) OIEM^ eSH» Hf 

±* mom it® aoiag a# 4= si= ?ie aoia aois aagk± oa^a^ eie/^oiem *jy 
WEasi a uiM&ej amis, 

se sawi mia aMg gei2i ehjis ofjTqoi mymo\ ?4ebj£!oi #saa2. ?)Eaej a uisaei 

a aj dS= #71 M2! asg M^2| ?7ILH2| gD OflXI SOi QiOflOIMElE^ SFS 21 §S2 

a tha. 

s ireM 2ite D§ he aoia aoiM ^asi^ oniigg siE/aoiMg ?m®> sieei-°j a uiBEta 
aoiM g^Ai me! §ej2i mm onxiw §7iaoi ?4EEiejoi ^saan, siEaej a hime}°i 

d£= #71 MeJ SMg M^2| dS2| ^71LH°l 0019 M73 SM CJ^OflOIMaE^ *hS 3 

b ssa sag he aoia aois ^ssk^ on^^Ej EJE/&01MH 9it^ $iEa-e! a uisa- 
ej 

ei£ §^ai M2J smm e^2i ewis awofl §7isof ?jEejejoi s«tffl2. ?-iEa°i a bisaei 

d^! i!2= #71 MSJ aSg Mej2| ^7IU)2| #g 00 XI SOI □ ±01 01 MEJ 2. 

SWIM gSTAJ Die! MWOI g7IEI01 ?|Ea£!OI S«aaH, ?IE2r21 a blEEKJ 

dSI dSS #71 MeJ MS!2| DM dS2| ?7ILH2| EHJig WX1 SM □±MOIMaES 8f= 2 

oi 2i£t he aoia aoiM saeki w±®zi eiE/aojMg ?)t!- SEErSJ a biMas 

EWtE s^ai oiEa^ mum ^asi cHEa^ dse Tassjs ekjim oiEa^ ^s-^aj-, 
aE ssTAi #7i oiEa± mfflg ^a2i oiEa^ d2M ss&is as oiEa^ «#4=e+2i-, 
#71 aois oi Ea^ »# 4=£khai seia dsM sroiM oiEa^ dS7f eiogoieas Ai7ie? 

fl BjSjo S g^s^ aoje §i OlEai ««4=e2K 

#71 SIE DiEai 4301 A| g^S dsM 3E 1^ OlEa^ ds7> ejOIOIgEIS AJ7IS+ d^J 
S12S 3E 0)Ea4: ^S4B2f. 

#71 aoia m± cHEa± a#4=e a #71 be m± oiEa^ as4esi g» dsgsiu2i dss 
s^si-oi ^Eaej a bigaej pacts sgsm aE aoia oEa^ ga^Ai 4ee strnjoi ? 

e &321 he aoia aorm aask^ 00^21 aE/aoimm $)t> aEaej a biMaej as 
oi acHAj. #71 aois §^ ofEa^ ds= aois sgoi a^a ^21 mm makhaj M7iaa s 
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asm c*goa 0101*1= a-ois ojxisoi) gi_*= 21 rs°s *j-a. 

B ^S2J ?|E CO 01 El E0O|E ^3St^ M^gSJ £|E/E*01S1 £|EE*a S HIM3B! SS 
Oil Sid Ad, #71 EIE 1± OlEEfli d£= EIE SgOl S^S M^°J E*OIS 01 73011 Aj §7)301 g&S 
SH2 3 11321 MD OflAlSOj gL*= 2i ^§2S SHX 

g ej-gsj ?ie hi oi a aois aagti oj±g2i sje/ewism siEE*a a msE*a as 

OH SiCHAl, #71 EHJIM §± 01Ea± SS^B a E1E 1± 01Ea± aS4>3= NAND HOISS ?# 

b &S2j ?je oioiEi amis ^hs.±± oh^ssi mB/mmm 9\ti ?iEE*a a tiisE*a as 

OS Si 01 Ad, #71 EIE EI01S OlEEO^ gE|ge<AI 4e= NOR TilOISS 2»g ^S£S *C*. 

b cm he oioiei aois shs^ m±m^ eie/e*ois# ?iEEia a bima-a 
tis=, 

?i e oioiei aois gask± on ±ig on sjoiai. 

SlEE*ai* blSE*a21 Ja»g01l Q4=7H2J MEE1 11^21. 

#71 blSE*a 2f2|0| S*L*2| lg d§l dSIH 2|S| g*K)| J3101E| = 27H°! M&I\±EW 2*2* glg^ 
EICM, S*L*2| gg dBI dSW 2|§l tf±M H0|2| SrtKHI blBO*!" ggOl gAIM dBjSIEH qigs g 
g B± TiOISijig StlSKfl 01^012 2g ^92S tlQ. 

B ©321 91 E CflOlEi M01M 93£ii 0|£BSI E|E/E*0|Sg Slfch SIEE*a 2 blSE*a ?M SS 
Oil SlOlAd. #71 blS£*a 2|2«H1 SIS^S 27H2| S2!?3±E1 = PMOS a NMOS SS73±E1S 21 

oioi, g gsei ^aiosoj mm a^sae &£s*aAi #assi gstra. 

£, £A|0|g SSS*7| SISt 2E ESOilAl mmti 7l^g &= 2£ §Sm ijlSg AJ-gSW 3 Sm2{ 

373, B SOU QDR SRAM2J ggraja §^ ^#0)1 IHSflA] ^gejO. 

QDR SRAM? B]E(read)2f EKJIS(write)2) E1E 5§ °!OflQIM HKread port enable bar; RPEb)21 

EK)IM SS 2JM0IM UK«rite port enable bar; IPEb) 901 2J6HA1 OI^CHSD. MS gq(iain 
clock) dfiSI EK)I3 (MXI (rising edge)0|A| 9121 J? dSM efO^CMAI EIE(nead)e ©XI 
EKJIS(arltep ^1 SQ. OIIH, EWISAJ Q10IE1 SJ^S HOIEt eiqSWS SslAd M^Sl 

E|-Ora (HIX|2f MS ftyX|(f ailing edge)01l aOlEig B?01S01 = DOR S^ls 713q?ll 32, EIEAJ fi 
a °?AJ #ej2| EHJIS OflT^Sf M§ OflXIMAi §7IEI0t COR S^ISS Q10IE1M SS!3h?ll SD. 

B OISI^ QDR21 S^s ©aAll $ 2lE^ 3E(read)^ EfOIS(write) gSHU QlsJ Qg 

S!«- SHfflS E 121- SOI EIE21 EI0IS2I ShU21 AiOIMLHMAd BK1/2) AWIM E>2*" 

SSSHM &SS1 gEISiaQ. ^. e|E(read)M $IEEf°! S«a2| 3^ 2HU #q21 ElOig Oil 
73011 S7IEICH AJSfWi EI2 010173= §1 0|7v|0i SUN eMSraD. 2£I2. EKJIM1 91t^ «E& 

pj §^a2i 2? sau e^2i mm wiwoiai Ai^aa 010173= awis M73SM s= eu7i stisf 

2D. 012* ITS gfgon 2JoHA| CflOlEi aqilf DflOlEI §qO| SSt^ g«M LHWAf SS HleS 

g=S8S= E 29} U= ?2°1 ElE(read)£J- EHJIS(»rite)2| 0\SH± P3012| e}6l(KKire) &^0| 

E 2= B S30I 21tl- HE CI0IE1 30IS g3Sti OD^@SJ ElE/EWISg $IE&= a UISB 
2! 41521 M^SESAl, EKJIM S^AJ OlEEfi UHU(10)S ^Ei°J OlEclli d2M ?3S«1= 

ewis oiEa^ axii:B¥(i2)2i. as s^ai #71 oina^ unaciois ^21 oiEai dfig 7a s 

ti^ 3E 01Ea± a73iHJ!£(14)a. #71 EWIS OJEBii: a7aiHY<12)0IAJ gqg} dS§ 2J0IM 
8^ CHEa— d£(»PA)7} 2!H0|g£l= A|7l=- dm^SS S^«>= EH3IS 1± CHEa± a^i?(16; 
NAN01 )2>, #71 £JE 0)Ea± a7]±E1¥(14)0|A) fi^g d£S EIE fi± tXEa^ dS(RPA)71 =Oil 
0|gEI= AJ7IB dB|S|°S g^Sh= EIE 1± 01Ea± «S*?(i6; NAN02)g>, #71 EK>IS 1± DIE 
««i?(MANDl) a #71 EIE S± OJEai ««i?((«ND2)2| dlfcl *Ki2| dSS eBSKM 
SEEtffl a UlSEta aSCIS SSSte EIE EMS 01Ea>: aE|ge?Al^()8; N0R1)g MttSM 12 

#71 qi«0IAd2l mi B U82J QDR SS2J g^g 9)«IA|= EKJIS OlEai an±Hi!l(»rite 
address register; IAR: 12)21 EIE 0\E&± ai73iEl^(read address register; RAR: 14)7* ifiSO. 

m. oiEai aia*(io)s ^Ei2i oiEa^ ds§ ehjis2i g° qoroiai= ewis ggg ers n ai 

OlgOllA! SW1S g LH^HI EH3IMS*X| 3f2 S|gth HOISMAJ g LH^Ofl EWfSg S17I DISOI EWIS 
OlEa^ a»iEl^(IAR: 12)011 73§AJ?10ta tO. 

#71 EHJIS 01Ea± a«iEl¥(»AR: 12)2* EIE CHEa^s a73±El^(RAR: 14)S^Ei 01Ea±l WO* 
AJ g lil^ d3Qg ^SSffll E|=a. B SSMA|= 1 A*0|g 1H0S ElE(read)2* E*01S(»rlte)7* gAJ 
» Wa**ES. 0I3S aai^SS a23«*7l mM E*0IS f ± OIEa±(vrlte Pulsed address; 1PA) 
2* EIE i± CHEa±(read pulsed address; RPA)g ««5*2D. 01 ^ dS= E 32* BOI EIE 1£ 
01Ea±(RPA)= EIE SSM CH*IA1 gq2| E*013 M73Qfl S7IEI01 EJEM 39t* AiaC9 ©«SID|. 
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ewim m± 0)Ea^<iPA)2i s^m^ ewim7i- matt awimm sioiAj mm?i mm maim §7iaoi 

Ifitf AiZJ-ge? ©aaTfl SD. 01 OS. £ 3M SAID EJE TJffiE l>:(read conimand pulse)2f EWIM 
li(write coownd pulse)= rpebSU- wOD\ SJOaOIMl' □ ge*(clock)2J EW19 MAIM gJ[E10i 

irasfe dsoia. 

Cm ITS SI S3 qigMAI EWIM li 0JEa±(WPA)2J- SJE OiEM^(RPA)^ EIE2J- EWIM 
OIEEII^ eyXl^aS^EI d£t EWIM i± 0)Effl^(IPA)2> BJE 0)Ea£(RPA)7J- °!M0IM 

a^ Ai7iej- d^ss ssa-sfe ^tssi-?ii Eioi. a ?i(ni eje ewim ^ejm^aj 

SIS^()8)^ 01 £? §H21 0)Ea± d£g SHJ-2J tH^(bus)S S= Sfgf SO. Olfif gOI 

trSSAN. EJE 0)Ea±a EWIM OJEa±7l- 5fU2| AWIHJ1MAI AIS Z^SIAI SJEEI2J2J- HIM 
E|-°!g ^§1? 4= 2171 SD. 

A1l2!ifflS=. a LH2J H01E1 EIE S-^OIIAJ EEI HI Xl( pre) etched) g,^S| SJgOIQ. EEjiflXl g*fO|EJ- 

^ Dioiae eiew Aim otusi eie msj-m m?\ mm §aim ansis 2m aiea-. oianrs s 
4g oiesDAi eje aoiae ewis Mxia en mxihai as ihslh= as 7fs»pi *to. 012s 

E 40flAiy UH| mm d^! fiS(yi) SIUM ZJH2I SOI gAJM dBJ7|*Si-£3 tJESAN OI^Gi 2D. 

e ITS 01 sjgEIS (OR Stttiei EJE(read)2J- EWIM(»rite)°l §3g 4^oi^0l SO) bi±M §012) 3 
7IM ft® «]■ AWIgUJM E^ QIQIE1M E|E*!-CJ-7)U- EWIM3fe &^E SJg7J-&SIO. 

OJM aO), fcH±M §0171-42! 2*?£J QOR QUWI£2| 2? 5HJ-SJ EJE EWIM ggOfl QJS1AI §AI 
OH 47H°I mt±UM SJE EWIMg ST 4 21= 3SJQIO-. 01 2! £ E 52J- UOI SJU2J SB d 

ds<yi)7i- 4^°i am sajob eionoiMAigESAij ^fesi da. 

0|£0)|A1 dJSJ- gOI, g %"32i ?-IE OIOIH aO|M SHSiri Oil^S^ ElE/EWIMg SI 

EEF2! a b|gEf2! S □ aSM 2|§ra, SH-I-2J AWI1MA) 3E2F E^0|M7^ 7te*H». 01 

S eiSHAl EIE2J- EHJIM7I- &Stl ^g^SS OCR( Double Date Rate) ^^IES S30I& QDR iWH AJ 
EIESU- ITS UIsS Ol^CH § 4= 2iH. E& EJEAI EEJHXI «*ig SjgAJUEeW tfSJ2| 

OiEBI^ ^tWH Z3H2J QIOlEie giU *i= Hi^M gOI 221- 47H2J DI01E11 gH ^ bliM SOI 
4. 3aH 3 OI#S| tHi lOIOflAiE gTSSOl S ggg SjgSKW QOR SWWM 4= 

HEin. EIE2f ETOIM OlEa^HJ 9ja(muxing)e StlM EjOI&a ElEg OSCie COS Af§fW 3M2 
efflSJ $|EEfej3l UIPEF2! 4= S EHOIOI^ A}-0|^ gg 4= 2i 

= saoi sio. 

0»ai £ IT32J HF&^y ttAIOISS W1A|£J Sk*im 91SI »A|§ 210I01> SSATEra B SSHI A^3> 
2.KHIAI 4=S, SS- ^7h€OI TteS 21010). OlEith 4=§ tHg^ OlSI-Sj ^Ig^gSKHI 

^Sfe MOHJt S 30ia. 

S^tf 1 . EIE S^AI Dfla 2Mg gaoj Ef0 |g 0)1X10(1 S?|E|0J $)EEFS!0| S«tHE)3, i)EEf°i 
S ld|MEf2! OBJ Ode! 3H g^S) ^ ^ILHH) 0)1X1 SM PiODOJgEJE^ Sfe 

21s 1§2S ol~ ?JE aOIH aOlM 6iaSlr^ IW^gSI EIE/EWIMM ?4EEf°J S HIM3-2 

3E HVfcH 

2. EWIM S^A) MS aSg eeiSI §9 MAIM g^lElW S)EE|-£!0I ©StJEIH. ?IEEte] 

a ui^Ei-ej se) oflej a mm gBjst am gessi ewis mai sm aiMoigaE^si^ 

21m Sl~ 3JE HOIS aO|M SHSb:^ M^S°I E1E/EWIMM 91th $JEEJ-2J S HIMEI-2J 

g^S 3. EJE S^AI M2! 8MB gs«2| EWIS MAIM §71301 *IEEJ£}0| «EEf2! 
S OlMEl-e! flBl i»2= ^71 OAS! §ej2| §S ?7IU)2) §S QUA) SM Q^MCHMaa. 

SWIM g^AI MS! 3Mg g^2J g§ MAIM §7ia0i §JEEI-°!0I tSSHi!, ?4EEJ-2J 3! tilMEtSJ 
dOj ^71 MS 3MS gqsj QS dSSI ?7IUJ2| EKJI3 MAI SM a^M0lfeBE« Sfe 2! 

m Sfe 5E aOIEI aOlM 23ig.bi± M^SI ElE/EfOIMg *IEE>a a HiMERJ 

§ SB. 

4. S^Efl HEEJ 5«M SUNM. 

EwiM s^ai oiEa^ urns ¥E)°i ojEai dsg ejoim ojEa^ ws^ea, 

EJE g^AJ ^71 OlEa^ MIS ^H2| 0jEa± dSg AlStfe EJE CHEa^ 7a&4=e2h 

^•71 EWIM OJEa^r flg 4>SMA| ge|& i!Sg EWIM CHEa^ dS7l- 2!0)]O|ga= APIS!" 
dBJSiES g^Sfe aoig S± OJEa^ SS4=&2J-. 

£71 EJE 0)Ea± ^EHHAJ S^S d£g EIE 1± 0)E3± da7> S!M0|ga= A17I& d§i 
SjES g38f£ EIE 1^ CHEa^ «§4=B2f. 

^71 EwiM m± OEa^ gg4=e a £7i eie m± ojEa^ as 4=321 §« dsg shj-sj dss 
b&swi «EEfE! a uissra aaas sb^= eie swim mEa^ eagejAJ 4^&g sasra i 
sa 2<g =ses si— 9)E a 01 a aois &3.g.±± M^e^j eie^wimi ?iti- $ieei-°] a him 

ETC! as. 
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5. M 4 tJOfl ?iWM. 

#7i mm m± oiEaii <ys= ewis ggoi a^s mi chits oiai guiEioi g-ysm am 

CHI OICflKIS EWig CHiWSOfl MU£ 51 1922 of= HE 13019 SOiS £j3£i^ Ofl^SJ 
E1C1SM fltr SIEEJ-2J §) m^ei-oi :?g sjg. 

S?tT6. « 4 «HI SiCHAj . 
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